Tobacco use is the leading cause of preventable morbidity and mortality in the United States. 1 The nicotine in tobacco is highly addictive, and nicotine dependence is a serious impediment to tobacco cessation. There is now wide consensus on the efficacy of evidence-based tobacco cessation behavioral strategies and pharmacologic treatments, the expanded implementation of which would significantly decrease smoking rates and the development of tobacco-related diseases.
ing to smoke has been reported to decrease the effectiveness of cancer treatment. For example, response rates at the end of radiation therapy have been reported to be lower in smokers than in nonsmokers or smokers who quit before treatment, 7 and smoking has been shown to induce the hepatic metabolism of chemotherapy drugs, thereby reducing their therapeutic effects. 8 Continued smoking also increases the rate of surgical complications, an important consideration because surgery is a major treatment for cancer. The numerous effects of smoking on surgical outcomes, including increased reintubation, aspiration/respiratory infections, increased length of hospital stay, and wound dehiscence, are so detrimental that surgeons now often will not operate unless a smoker has been abstinent for several weeks. 9 Stopping smoking prior to a cancer diagnosis or treatment can improve survival outcomes. 10 Among smokers in general, higher self-efficacy and increased perception of harm are related to success in quitting smoking. 11 Several studies have shown that patients' desire and motivation to quit tobacco increase after a cancer diagnosis, particularly if their cancer is known to be causally related to tobacco use (eg, lung, bladder, and head and neck cancers). 12, 13 Thus, a cancer diagnosis presents an opportunity for healthcare providers to offer a tobacco cessation intervention. The 2008 U.S. Public Health Service Clinical Practice Guideline (PHS 2008) on treating tobacco use and dependence found robust evidence that evidence-based counseling and pharmacotherapy independently improved abstinence rates in smokers, and together doubled the abstinence rates of either modality alone. Results were so compelling that the use of medications and counseling together is considered standard of care for all smokers and tobacco users. 2 The recommended counseling usually consists of motivational enhancement, problem solving, skills training, and social support, whereas the pharmacotherapy options for smoking cessation include 5 nicotine replacement therapies (NRTs: nicotine gum, inhaler, lozenge, nasal spray, and patch) and the non-nicotine medications bupropion sustained release (SR) or extended release (XL), and varenicline. 2 Patients with cancer have unique challenges for smoking cessation. They often struggle with highlevels of stress, anxiety, and depression 14 ; they are often older with multiple failed attempts to quit; they may have complex medication regimens; and they may be experiencing side effects of illness and treatment. Many of these (particularly stress, anxiety, and depression) are associated with smoking and smoking relapses, and patients may respond to some treatments better than others. 6 Patients with cancer and their partners tend to experience cancer-related distress 15 that can overwhelm their sense of coherence. As Stark and House 16 noted, cancer treatment, although holding promise of remission, often results in unmanageable anxiety that may complicate or hinder tobacco cessation. Therefore, it is recommended that comprehensive cancer treatment include a robust treatment program for tobacco use along with identification and treatment of psychiatric symptoms and disorders. 17 Although many cancer centers offer some form of tobacco cessation support, only a few cancer centers currently provide a full spectrum of tobacco cessation services to all of their patients. 18, 19 In order to provide high-quality individualized care for a population with comorbidities and numerous relapse challenges, it is important to implement a programmatic structure that allows for a wide range of motivational (readiness to quit) states, nicotine dependence, and economic, psychiatric, and scheduling challenges. This article describes and presents diagrams illustrating treatment tracks, or treatment pathways, in the Tobacco Treatment Program (TTP) at MD Anderson Cancer Center that we have developed and refined over the past 10 years. We also present basic outcome data on abstinence rates that our patients have achieved.
Methods
The TTP was developed in 2006 by faculty in the Department of Behavioral Science and other departments within the institution. The TTP is funded through annual proceeds from the state of Texas 1998 Tobacco Settlement Funds 20 and offers tobacco-cessation services, including behavioral counseling and tobacco-cessation pharmacologic treatments, at no cost to all patients and employees who are current tobacco users or who have quit within the past 12 months (recent quitters). Treatment strategies used within the program were developed to meet (and in some cases exceed) the standards established by the Public Health Service of the U.S. Department of Health and Human Services (the PHS 2000 and, later, updated the 2008 clinical practice guidelines for treating tobacco use and dependence). 2, 21 Importantly, the TTP has also served as a natural laboratory for developing clinical innovations, many of which have now been incorporated in our program.
TTP Entry Points
At its outset, the program relied on provider referrals, but we now use an aggressive approach to recruitment. For all patients with cancer, smoking/tobacco use status is recorded in the electronic health record by providers during any clinical or preclinical evaluation; our staff pull this information into our database daily, where patients are identified as "current tobacco users" if they have any regular use of tobacco products, and as "recent quitters" if they have quit within the past 12 months. Current tobacco users and recent quitters are then called proactively by program staff in 4 call attempts. The purpose of the call is to assess the most appropriate level of intervention based on their current circumstances, motivation (readiness to quit and interest in treatment), and level of cancer treatment intensity. 22 Although the program continues to highly encourage providers to discuss tobacco status with their patients and make referrals, it no longer relies on provider referrals as the only entry point. In addition, patients and employees may self-refer.
TTP Treatment Pathways
At the onset of the program, the TTP clinical staff and addiction psychiatrist developed a series of treatment pathways to help guide treatment choices to meet the unique needs of our patients. Those pathways were modified annually to incorporate the most recently published literature and clinical staff feedback based on our treatment experiences, with the goal of providing the most effective treatment. The pathways channel patients into 3 alternative treatment options ( Figure 1 ).
Patients who are not reached by phone and those reached but are not ready to quit tobacco use are sent self-help materials. Patients interested in quitting tobacco use and who opt to do telephone-only counseling are sent educational materials and are scheduled for a call with a licensed therapist. In addition to the phone-only counseling option, these patients can opt to get over-thecounter pharmacologic treatments or prescription medications through their physicians. In contrast, patients who are able and interested in attending an in-person visit receive a full evaluation, as described herein and shown in Figure 2 . The active management and evaluation of first-line prescription medications and nicotine replacement strategies are detailed in Figures 3 and 4 , respectively. Medications are used as monotherapies or in combination.
TTP Assessment
As part of the initial clinical evaluation, all newly registered patients are scheduled for a 90-to 120-minute appointment. At this initial appointment, our support staff obtain vital signs, weight, and carbon monoxide (CO) level in expired breath (measured using a CO breathalyzer). The CO level serves as a biologic marker for cigarette consumption. The patient then After completing the assessment battery, tobacco users have a roughly 45-minute face-to-face interview with a therapist. TTP therapists are trained in motivational interviewing, have mental health counseling experience, and are at a master's or PhD level. The therapist records patient medical and psychiatric history, current medical/cancer treatments, psychosocial history, substance use history, tobacco use history, and prior attempts at quitting tobacco use. Subsequently, the therapist communicates a summary of the relevant information to the medical clinician, who then meets with the patient to determine and prescribe the most appropriate cessation medication. TTP medical clinicians constitute an addiction psychiatrist, physician assistant, or advanced practice nurse, in addition to a registered nurse.
TTP Cognitive Behavioral and Motivational Interventions
Individual and group counseling, whether in person or by telephone, have both been shown to be efficient and effective in helping tobacco users achieve and maintain abstinence; in addition, counseling efficacy increases with treatment duration and intensity. 2 TTP patients who are interested in the phone-only option have an initial phone session with a therapist that can last up to 45 minutes, followed by 3 to 4 phone follow-up sessions of 15 to 30 minutes. Phone-only patients can convert anytime to the more intensive program. The level of counseling (duration and intensity) depends on factors such as the patient's level of nicotine dependence, pending or scheduled cancer treatments (surgeries, chemotherapy, or radiation), comorbid psychiatric disorders, and available social support.
During the follow-up counseling sessions, whether in person or by phone, TTP therapists work with patients to negotiate a quit date, as shown in Figure  2 , or reconcile barriers to quitting through a motivational approach. Special considerations are made for patients who need an emergent cancer treatment for which continued smoking would have immediate adverse effects (eg, reconstructive surgery, stem cell transplantation). These patients may need to quit tobacco as soon as possible and sometimes must be abstinent up to 4 to 6 weeks before receiving a reconstructive surgical intervention. Therapists help patients build and maintain abstinence skills and develop problem-solving and coping skills that can be used before and after quitting. Patients are also evaluated and treated for baseline psychiatric symptoms and disorders. Patients who present with or develop symptoms and disorders associated with nicotine withdrawal, such as depression, anxiety, anger, craving, excessive hunger, difficulties with concentration, sadness, and sleep disturbance, that may pose barriers to cessation are referred to the program's addiction psychiatrist for further evaluation and treatment.
Patients who are unable to set a quit date or who struggle to maintain abstinence are engaged in moti-vational approaches to address ambivalence and barriers to quitting. Therapists also help patients explore alternative behavior change options, such as a trial quit attempt or setting tobacco scheduled reduction goals, which may ultimately lead to the ability to set a quit date (Figure 2 ).
TTP Pharmacotherapy
Pharmacotherapy has been shown to significantly increase abstinence, with a doubling of abstinence rates across large trials, when combined with minimal counseling. 30 Several studies and meta-analyses have confirmed the efficacy of bupropion, varenicline, and NRTs alone or in combination for tobacco cessation in the general population. 31 The TTP uses these medications as first-line therapies, as detailed in Figures 3 and 4 . The PHS 2008 guideline 2 includes evidence for the efficacy of clonidine and nortriptyline, which are not FDA-approved for tobacco cessation but can be used as second-line agents for treating tobacco abuse and are used as such at the TTP. Topiramate is also used (off-label) at the TTP for the treatment of smoking cessation, because it has been shown to have efficacy compared with placebo. 32 The PHS 2008 guideline lists 5 first-line NRTs that effectively increase long-term abstinence: a gum, an oral inhaler, a lozenge, a nasal spray, and a patch. The nicotine patch delivers a steady amount of nicotine and is used in the TTP as one of the first-line NRTs for cigarette smokers ( Figure 4A ). The amount of time that patients receive any particular dose level can be increased or reduced on an individual basis.
The TTP also treats patients who use tobacco products other than cigarettes, including cigars, pipes, smokeless tobacco, and, more recently, e-cigarettes. By default, patients initially receive the higher dose of FDA-approved NRTs. However, if a patient prefers, bupropion or varenicline can be used; several papers have reported that these are efficacious for users of smokeless tobacco. [33] [34] [35] Before the consultation visit, each patient's medical record is reviewed by a medical professional (nurse, physician assistant, or nurse practitioner) in order to gather information or contraindications that may affect tobacco cessation medication choic- es (either bupropion, varenicline, or NRTs; Figure  3 ). At week 2 after initiation of pharmacotherapy, patients receive a phone call for a brief follow-up by a nurse, physician assistant, or nurse practitioner to assess for treatment response and side effects ( Figure  3 ). At any time point, those who develop side effects or who have not responded (ie, have not quit or reduced their tobacco use by ≥50%) can be switched to a different first-line or a second-line medication (clonidine or nortriptyline).
Patients who have yet to achieve abstinence are reevaluated between weeks 2 and 4. If they have reduced their tobacco use by 50% or more (have shown a partial response) to pharmacotherapy, their pharmacologic regimen may be augmented with a second NRT. The TTP favors and uses by default nicotine gum and lozenges, rather than other NRTs as addons to the patch, because of their relatively low cost and ease of use ( Figure 4A, B) . Patients who show a partial response are reassessed at weeks 6 through 8. If they have not quit using tobacco at that point but remain motivated to do so, their treatment may be augmented by additional medications (eg, addition of bupropion to varenicline or vice versa, addition of topiramate or NRTs to bupropion, or increase in varenicline dosage >2 mg/d; Figure 3 ).
During this initial 10-week period, patients receive smoking cessation medications free of charge as part of the program. In the subsequent 3-month period, patients are provided another 3-month prescription to fill on their own (as maintenance medication, if they were on bupropion or varenicline and did quit). All patients receive follow-up assessments of their smoking status every 3 months through 1 year from the end of the active treatment phase. These assessments are completed by phone and are typically initiated by nonclinical support staff.
Results
From the program's inception in January 2006 through the end of May 2016, we have served more than 5,000 unique patients and conducted more than 60,000 clinic visits. We analyzed a cohort of patient data between January 2006 and August 2013, consisting of 4,111 new patients, attending approximately 35,000 follow-up appointments, from more than 50 clinical departments. The outcome data analysis, completed in 2013, was based on 2,779 individuals (of 4,111) who had reached the 9-month follow-up time point from the completion of an initial consultation visit. We found that more than 40% of patients enrolled in the TTP presented at baseline with at least one or more current mental health disorder as assessed by the PHQ, including anxiety, depression, panic disorder, or alcohol abuse. Our overall follow-up rates are based on the number of patients in the respondent-only group divided by the number of patients who had initiated treatment. Those follow-up rates are relatively high at each time point: at 3 months, 89% (2,479/2,779); at 6 months, 82% (2,282/2,779); and at 9 months, 75% (2,085/2,779). Among patients who responded to the 9-month call, the self-reported smoking abstinence rate was approximately 47%. These outcomes are not based on intent-to-treat, owing to the removal of treatment noninitiators and interview noncompleters from the denominator. Using the assumption that all of those who did not respond to the 9-month call had experienced a relapse, the abstinence rate for treatment initiators was approximately 38%. Although counting nonresponders as relapsers is a very conservative assumption, this abstinence rate compares favorably to program-based observational studies using similar assessment methods and is higher than reported outcomes for individuals with cancer who smoke. 36 In addition to those patients who reported being abstinent from tobacco use, those who did not quit reported a reduction in average cigarettes per day, from a mean of 11 cigarettes per day (SD ± 10.6) to a mean of 5 cigarettes per day (SD ± 8.0) at the end of active treatment, which occurred around 10 weeks from the first consultation date.
Approximately 10% of our patients come in for in-person follow-up visits, allowing us to measure CO in exhaled breath as a biologic marker of abstinence. In a recent data analysis among those who had come to one or more follow-ups in person, we found 90% concordance between CO measure and self-reported abstinence rates (unpublished data, 2016), which strengthens the validity of the self-reporting of abstinence among our patients.
Discussion
The treatment pathways that we have developed and refined over the past 10 years, illustrated in Figures  1 through 4 , are a comprehensive approach of pro-viding counseling, pharmacotherapy, and regular follow-up to support tobacco cessation in patients with cancer. Our patients' abstinence and smoking reduction outcomes are comparatively high and support these unique paradigms for treatment. It is important to note that a cancer diagnosis can be a "teachable moment" that propels a patient to quit immediately, seek help to quit, or maintain abstinence. Several studies have shown that patients' desire and motivation to quit tobacco increases after a cancer diagnosis, particularly if their cancer is known to be causally related to tobacco use (eg, lung cancer, bladder, and head and neck cancers). 12, 13 Thus, a cancer diagnosis presents an opportunity for healthcare providers to help by offering a tobacco cessation intervention.
There are numerous tobacco cessation strategies and medications available to help the average tobacco user quit. However, it is important to note that many patients with cancer are facing possible life-threatening diagnoses and often experience high levels of distress. We have found that established treatment pathways can help guide tobacco cessation treatment plans, especially in the care of this more complex and treatment-resistant population of smokers. Within these pathways, attention to patients' particular challenges and circumstances allow the development of individualized treatment plans. TTP leadership and staff have iteratively developed those treatment pathways for ergonomic and evidence-based treatment of patients with multiple comorbidities and relapse challenges at our center; these pathways can be used by other cancer centers as a template for developing their own TTPs.
Our results and recommendations are limited in being observational, based on a naturalistic cohort analysis at a single institution; on the other hand, they are based on a vast experience in treating more than 5,000 unique patients thus far. We would underscore that these pathways are not empirically tested or based on controlled randomized trials; they are better thought of as an example of experiential implementation of evidence-based treatment, demonstrating a compelling effect in a challenging population. Our goal for these pathways is to serve as an example of how a mature program might approach the treatment of tobacco dependence within a cancer center. A strength of this program is the provision of free services predicated on the existence of settlement funds (because many smokers are from a low socioeconomic status or have no health insurance). Once the settlement monies end, it will be a challenge to identify other funding streams to provide the robust services that are not covered under insurance coverage for tobacco cessation, which can vary by insurer and over time. Therefore, a major limitation of this article is the generalizability of this structure to programs that do not have access to large funding sources and cannot provide free services. However, several elements of the program, such as brief counseling and basic medication prescribing, can be delivered within the currently available insurance coverage for tobacco cessation treatment, and thus can be adapted across institutional settings.
Conclusions
Providing a comprehensive tobacco treatment to patients with cancer can result in remarkably high abstinence rates. A comprehensive program ought to incorporate proactive identification and reach out to all tobacco users and recent quitters; it ought to include counseling, medications, and treatment of psychiatric comorbidities. Ideally, tobacco cessation treatment ought to include all of these services with no barriers to the patient, whether the services are covered through their health insurance or through other sources of funds.
